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We have continued to develop 0.5 - 1 MW, 
840Hz CW gyrotrons for plasma production and 
heating of Large Helical Device (LHD) . 
In this gyrotron, the electromagnetic waves 
(TE15,3 mode), excited in the resonator, are 
separated from a spent electron beam by a built-in 
mode converter which consists of a modified 
Vlasov-type launcher with a visor and beam 
shaping mirrors. The output mode is converted 
from excited TE15,3 mode in the cavity to a 
Gaussian-like beam. 
The modified Vlasov launcher has a visor 
section on the location of the straight edge in 
conventional Vlasov one. The visor deforms the 
beam power profile to the Gaussian on the first 
mirror, which corrects the beam phase to generate 
a nearly parallel beam. The second mirror, which 
has an elliptic like shape, focuses the beam to 
couple to the output window of 4 inch's diameter. 
The converter was designed on the basis of the 
geometric optics. 
Figure 1 shows a progress of the gyrotron 
aging at the factory test stand. After the second 
mirror alignment, we extended a pulse width to 10 
or 20ms for measurements of collector beam 
loading profiles. Because no hot spot was 
recognized on the collector wall, we performed 
high duty aging, reducing output power levels to 
200kW. We could obtained 20% duty operation at 
200kW in 2weeks. Finally, a perfectly CW 
oscillation of a 50kW output , over 60minutes 
continuation was achieved at a beam voltage of 
80kV and a beam current of 7 A. 
As the temperature rises of cooling water in this 
gyrotron could be measured for each parts, we 
,estimated the conversion efficiency of the built-in 
mode converter for 15A beam current operation. 
Figure 2 illustrates the power losses of each parts 
of the gyrotron. Total power into the launcher Pinp 
corresponds to the sum of the output power from 
80 
the window Pout and the power losses in each 
section, PFC-7 5, Pint. load, Pmirror and 
Plauncher, that is 380.2kW. The output efficiency 
11 equals (Pout+ PFC-75)/Pinp, resulting in about 
90%. This gives 5-l 0% improvement compared 
with an original Vlasov converterO. 
This tube was installed into NIFS test stand. 
We have been examining some characteristics of 
this tube and continuing aging for high power CW 
operation. So far we have obtained a 606kW 
output, 33o/o efficiency in short pulse operation. 
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Fig. I. A progress of the gyrotron aging. 
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Fig.2. Measured power losses in each gyrotron 
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